Introduction
Regardless of the unquestionable benefits obtained from self-medication with nonprescription drugs, there are undesired outcomes that occur, due to improper usage. These have been indicated in studies where self-medication may have carried risks of misdiagnosis, use of too high a dose, incorrect duration of use, and adverse drug reactions related to the improper use of OTC drugs. 16, 17 Inappropriate self-medication results in irrational use of drugs, wastage of resources, increased risk of unwanted effects, and prolonged suffering. 18 Irrational usage of antibiotics leads to the emergence of resistance pathogens worldwide. 19 Furthermore, risks associated with self-medication also include potential delay in treating serious medical conditions, masking of symptoms of serious conditions through the use of nonprescription products, and increased polypharmacy and interaction with other regularly used medications. 5 Even though self-medication is difficult to eliminate, interventions can be made to discourage the abnormal practice. Increasing self-medication practice requires more and better education of both the public and health professionals to avoid irrational use of drugs. 10, 20 All parties involved in self-medication should be aware of the benefits and risks of any self-medication product. 6 Self-medication patterns vary among different populations, and are influenced by many factors, such as age, sex, income, expenditure, self-care orientation, education level, medical knowledge, satisfaction, and perception of illnesses.
14 The type and extent of self-medication and the reasons for its practices may also vary from country to country.
Even though various studies have been conducted on self-medication practices in different parts of Ethiopia, there has not been any review done that comprehensively expresses self-medication practice in the country. Therefore, there is a need to know the overall situation of selfmedication practice in the country, in order to devise appropriate educational, regulatory, and administrative measures in alleviating public health risks arising from improper practices of self-medication. The objective of this review was to provide an overview of the literature on self-medication practice among the Ethiopian population. It gives a comprehensive account of self-medication, more specifically its prevalence, common illnesses that cause the use of self-medication, commonly used drugs in selfmedication, common reasons to practice self-medication, source of drugs for self-medication, and factors associated with the practice of self-medication.
Materials and methods

Search strategy
Databases (PubMed, Google Scholar, ResearchGate, and Hinari) were searched for published studies done on the practice of self-medication in Ethiopia. Some studies were also identified through a manual Google search. Additional articles were also searched from the reference lists of retrieved articles. No restriction was applied on the year of publication, methodology, or study subjects. Primary search terms were "self medication", "self care", "non-prescription", "OTC drug use", "drug utilization", "drug hoarding", and "Ethiopia".
Article selection
Studies were included in the review if they aimed to assess self-medication practice in Ethiopia. Studies that measured knowledge only or attitudes only or beliefs only and did not determine the practice of self-medication were excluded.
Assessment of methodological quality
Methodological validity of all the 21 studies was checked prior to inclusion in the review by undertaking critical appraisal using a standardized instrument adapted from Guyatt et al. 21 The instrument has eleven criteria. Each study was evaluated for each criterion/question as "yes", "cannot tell", or "no", with values of 2, 1, and 0 assigned, respectively. 
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Self-medication practice in ethiopia Studies with a total score of more than 90% were considered to be of high quality, 75%-90% medium quality, and below 75% low quality.
Data abstraction
The author screened the articles based on the inclusion/ exclusion criteria. The following details were extracted from each study using an abstraction form: author, year of publication, study area, study subjects, sample size, study design, sampling technique, recall period, prevalence of self-medication, common illnesses that resulted in the use of self-medication, drugs used in self-medication, reasons to practice self-medication, and factors associated with self-medication.
Results
Literature search results
The search of the PubMed, Google Scholar, ResearchGate, and Hinari databases and Google provided a total of 450 studies. After adjustment for duplicates, 132 remained. Of these, 105 studies were discarded, since after review of their titles and abstracts, they did not meet the criteria. Four studies were discarded as their full text was not available. The full texts of the remaining 23 studies were reviewed in detail. Six studies were discarded after the full text had been reviewed, since they did not address much of the needed information. An additional four studies that met the criteria for inclusion were identified through searching the reference lists of retrieved papers. Finally, as shown in Figure 1 , 21 studies were included in the review.
Study characteristics
The 21 studies differed substantially in sample size, recall period, and location. From these 21 articles, the majority were conducted to assess the self-medication practice of any drug or disease, while three studies focused on self-medication with antibiotics and antimalarials only. Ten studies assessed self-medication practices at the community level, five assessed self-medication practices of university students, and four assessed self-medication practices of drug-retail outlet customers. Two studies reported self-medication practices of pregnant women who were on antenatal care follow-up. The studies were conducted in different parts of the country on samples of 237-10,170 individuals. All the studies were cross-sectional in nature. The majority of the studies used stratification and random sampling to select study subjects. Detailed description of the characteristics of individual studies is provided in Table 1 .
Methodological quality of included studies
Critical appraisal showed most studies were of high quality (n=18, 85.7%), whereas three (14.3%) were of medium quality. No difference was observed in terms of self-medication prevalence between high-and mediumquality studies.
Prevalence of self-medication
Of the 21 studies reviewed, 16 reported on prevalence of self-medication. Four studies did not calculate prevalence, since their subjects were community-pharmacy customers who came for self-medication. The reported prevalence of self-medication in the studies varied from 12.8% (Bahir Dar town residents) to 77.1% (Arsi University health science students), with an overall prevalence of 36.8%. The prevalence of self-medication in the studies was determined based on the illness history for different recall periods (2 weeks to 6 months). Two-week recall periods were used in many studies. There was no difference in the prevalence of selfmedication in studies with small and large sample sizes. The prevalence of self-medication with respective recall period for each of the studies is indicated in Table 2 .
Common illnesses that cause selfmedication, reasons to practice selfmedication Fever/headache, gastrointestinal (GI) tract diseases, and respiratory diseases were the commonest illnesses or symptoms for which self-medication was taken, accounting for an average of 30.5%, 19.7%, and 18.3% of self-medication use, respectively. The major reasons to practice selfmedication were previous experience of treating a similar illness, feeling that the illness was mild and did not require the service of a physician, less expensive in terms of time and money, and need for emergency use. Table 3 shows the illnesses that resulted in self-medication and reasons that drove people to practice self-medication as reported in each study.
Drugs used in self-medication, where they are obtained, and who suggested their use
As indicated in Table 4 , analgesics/antipyretics, antimicrobials, GI drugs, and respiratory drugs were the common drug classes used in self-medication. On average, 38.7%, 30.8%, 16.7%, and 7.3% of people who practice selfmedication used these drugs, respectively. Mainly, these drugs were obtained from drug-retail outlets (66.6%), shops (10.3%), relatives/friends (9.3%), and left over from previous use (6.5%). The use of self-medication was commonly suggested by pharmacy professionals, friends/relatives, and clinicians, but without formal prescriptions.
Factors associated with practice of self-medication
Even though most of the studies reviewed did not address factors associated with self-medication, some checked the presence of association between sociodemographic characteristics and self-medication practice. As shown in Table 3 , age, place of residence, sex, educational status, occupation, income, ethnicity, prior self-medication experience, attitude toward self-medication, year of study, and 
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Ayalew field of study of students were some of the factors identified in the reviewed studies.
Discussion
The prevalence of self-medication varied across the studies reviewed, ranging from 12.8% to 77.1%. This variation was found to depend on recall periods used in each study. Average prevalence rates of 31%, 31.3%, 42.2%, and 45.7% were reported for studies that assessed self-medication practice with 2-week, 1-month, 2-month, and 3-month recall periods, respectively. The main reasons for the wide variation in the prevalence of self-medication practice may be differences in social determinants of health, beliefs, and culture of the population, as Ethiopia is a country of multiple "nations". The difference in approaches used to collect information about self-medication may also have contributed to this variation in prevalence of self-medication. Similarly, review article by Shehnaz et al reported that the overall prevalence of selfmedication varied from 2% to 92%.
22
Higher self-medication use was reported in studies conducted on health science students than the general population. This may be because health science students have better knowledge of disease and drugs, so have less inclination to seek physicians help to treat their illnesses. Other studies conducted on health science students in different parts of the world have also reported higher prevalence of selfmedication practice. [23] [24] [25] Martins et al also reported community members with a high level of education were more likely to use antimicrobial self-medication, possibly due to the exposure and increased focus on health. 26 The most common reasons for self-medication in Ethiopia were previous experience of treating a similar illness, feeling that the illness was mild, less costly, and less time-consuming. Similarly, the patient's assessment of their ailment as minor was identified as one of the major factors in self-medication in many studies conducted outside Ethiopia. [27] [28] [29] [30] [31] [32] [33] [34] [35] Prior experience of treating the same condition by self-medication has also been mentioned as the main reason for practicing self-medication. 34, 35 Studies conducted in other developing countries also mention lack of time to visit the physician and economic problems as the main reason to use self-medication. 23, 33 Fever/headache, GI-tract diseases, and respiratory diseases were the commonest illnesses/symptoms for which self-medication was taken. Fever and headache were indicated as the most frequent health complaint that led to self-medication in different studies. [22] [23] [24] [35] [36] [37] There were also studies that reported respiratory diseases 23, 34, 35, [37] [38] [39] and GI-tract diseases 23, 40 as common illnesses for which self-medication was used. This may be because these illnesses are very common and occur frequently in individuals with experience of treating them. The mild and self-limiting nature of these illnesses may also prevent patients from seeking physician consultation. However, patients should not forget that when these illnesses/symptoms occur repeatedly or for prolonged periods, they should be investigated further by physicians, as they may be manifestations of serious illnesses.
Analgesics/antipyretics, antimicrobials, GI drugs, and respiratory drugs were the most frequently used drug classes in self-medication. Multiple studies conducted to assess the practice of self-medication outside Ethiopia also reported analgesics as the most widely consumed OTC drugs in selfcare. 22, 23, 35, [40] [41] [42] [43] Antimicrobials were also reported in many studies as commonly used drugs in self-medication. 23, 34, 37, [44] [45] [46] One review article indicated that the overall estimate of antimicrobial self-medication in low-and middle-income countries was 38.8%. 47 Even though every medication used in self-care needs responsibility, the high rate of antimicrobial use in self-medication needs special emphasis. Despite their prescription-only legal status in most countries, antibiotic use as an OTC medication occurs globally. 48 This practice poses great risks, like antibiotic resistance. The practice of self-medication should be conducted only insofar as the benefits outweigh the risks. It should also be understood that the potential benefits of self-medication will only be obtained if it is practiced responsibly. 49 Responsible government and nongovernment organizations should work hard to ensure the rational use of antimicrobials.
Common sources of drug recommendation included pharmacy professionals, friends/relatives, and clinicians, but without formal prescriptions. It was also mentioned in different studies that community drug sellers were commonly used as a source of advice or information for the drugs used in self-medication. 23, 34, 35, 47, 50, 51 The advice of friends or family was also reported as a commonly used source to identify drugs used for self-medication. 23, 24, 34, 51 As most of the selfmedication users take drugs after consulting drug dispensers, the main role of assuring the rationality of self-medication practice will primarily lay on them. As such, they should be well trained to respond to symptoms. They should also have professional conduct, and abide by the rules and regulations of the drug-control authority of the country. They should avoid the nonprescription sale of prescription-only drugs. The community should also be educated on which illnesses they can seek drugs without the advice of a physician and for which they have to seek a clinician's consultation. 
411
Self-medication practice in ethiopia Drugs used in self-medication were mostly obtained from drug-retail outlets (66.6%), shops (10.3%), relatives/friends (9.3%), and left over from previous use (6.5%). According to the current study, more than 10% of self-medication users in Ethiopia take drugs from shops. This is another important issue that needs due attention. Drugs should not be allowed to be present in shops, since they need special storage conditions, special handling, and advice from a pharmacy professional who is knowledgeable on dispensing. Even though Ethiopian law forbids the availability of drugs in shops, the implementation of regulation is weak. Ethiopian food, medicine, and health care control authorities need to enforce this law more judiciously.
There were several studies that reported significant associations between self medication practice and sociodemographic characteristics such as age, [52] [53] [54] [55] [56] [57] [58] [59] 
Limitations
Even though this review has its own strengths, such as inclusion of both published and unpublished research works and critically appraising the selected studies, it is not without limitations. As all of the studies reviewed were cross-sectional, the limitation of this type of study will be reflected. Some information was not reported in some of the studies. The recall periods used to assess the practice of self-medication varied across the studies, which made difficult to compare among prevalence rates. There was also high heterogeneity among the studies reviewed. This may have been due to a lack of standardized criteria for data-collection tools.
Conclusion
Self-medication practice is prevalent in Ethiopia and varied in different populations and regions of the country. Some of the self-medication practices are harmful and need prompt action. Implementation of laws that regulate drug dispensing should be emphasized. Special attention should be given to educating the public and health care providers on the type of illnesses that can be self-diagnosed and self-treated and the type of drugs to be used for self-medication.
Disclosure
The author reports no conflicts of interest in this work.
